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HOME NETWORK SYSTEM 

TECHNICAL FIELD 

The present invention relates to a home network system, and more 
5 particularly to, a home network system which can efficiently configure a new home 
appliance in the existing home network system. 

BACKGROUND ART 

Home automation for automatically controlling home appliances at home or 

10 remotely has almost reached a commercial use stage. At its early stage, the home 
automation separately controlled each home appliance by using a telephone or 
infrared rays, and did not connect the home appliances one another. However, 
there has been suggested a method for building a network of home appliances by 
using a communication means, and collectively managing the network by using a 

15 controller. 

Fig. 1 is a structure view illustrating a general home network system. 
Referring to Fig. 1, a home network connects various digital home appliances so 
that a user can always enjoy convenient, safe and economic life services inside or 
outside the house. 

20 As factors of the advent of the home network, refrigerators or washing 

machines called white home appliances have been gradually digitized due to 
development of digital signal processing techniques, and new information home 
appliances have been made due to rapid development of home appliance 
operating system techniques and high speed multimedia communication 

25 techniques. 

Here, an IT network is built to exchange data between a personal computer 

1 



WO 2004/107660 



PCTYKR2003/001346 



and peripheral devices or provide internet services, and an AV network is built 
between home appliances using audio or video information. In addition, a living 
network is built to simply control home appliances, such as home automation or 
remote meter reading, and may be comprised of a refrigerator, washing machine, 

5 microwave oven, electric lamp, gas alarm, air conditioner and telephone. 

The home network system includes a master device which is a home 
appliance for controlling an operation of the other home appliances or monitoring a 
statys thereof, and a slave device which is a home appliance having a function of 
responding to the request of the master device and a function of notifying a status 

10 change according to properties of the home appliances or other factors. Here, the 
home appliances (or new devices) include home appliances for the living network 
service such as a washing machine and a refrigerator as well as home appliances 
for the IT network service and the AV network service. 

The conventional home network system has never suggested an apparatus 

15 and method for configuring a new home appliance as a new slave device (or 
master device). Especially, the conventional arts have not taught an apparatus and 
method for requiring only a simple operation to general users who are not familiar 
with complicated mechanism of the home network system, and enabling the home 
network system to automatically recognize and configure a new home appliance. 

20 

DISCLOSURE OF THE INVENTION 

An object of the present invention is to provide a home network system 

which can efficiently configure a new home appliance when it is firstly configured in 

the existing home network system. 

25 Another object of the present invention is to provide a home network 

system which can connect a new device to the existing home network system and 
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automatically configure the new device at the same time, without requiring special 
operations to a user. 

Yet another object of the present invention is to provide a home network 
system which can efficiently configure a plurality of new devices in the home 
5 network system at the same time. 

. In orcler to achieve the above-described objects of the invention, there is 
..provided* a home network system including: at least one new device newly 
connected to a master device through a network, for transmitting a plugged-in 
request message containing an initial address through the network, receiving an 
10 address change request message containing a logical address, and changing the 
initial address to the logical address; and at least one master device connected to 
the new device through the network, for receiving the plugged-in request message 
from the new device, setting the logical address for the new device, and 
transmitting the address change request message containing the logical address to 
15 the new device. 

Preferably, the master device receives and stores product information of the 

new device. 

Preferably, the master device sets an area code of the new device. 

Preferably, the master device sets option values, and the options include an 
20 alive notification period. 

Preferably, the master device updates a home network list by registering 
the new device, and the master device displays the updated home network list 
through a display. 

Preferably, the new device transmits an address change ACK response 
* 25 message to the master device. 

Preferably, the initial address includes at least a product code and a logical 
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address of the new device, the new device changes the logical address to the 

logical address set by the master device, and the master device decides whether 

the logical address contained in the initial address of the new device is an initial 

logical address before setting the logical address, and sets the logical address 

5 when the logical address of the new device is identical to the initial logical address. 

Preferably, when the master device receives a plurality of plugged-in 

request messages within a predetermined time, the master device decides whether 

* 

the plugged-in request messages are inputted from the same product devices 
before setting the logical address, transmits join request messages containing 

10 temporary logical address ranges to the new devices when the messages are 
inputted from the same product devices, or transmits the join request messages 
containing the temporary logical address ranges respectively to the same product 
devices when the messages are inputted from different kinds of devices. 

Preferably, the new device sets an arbitrary value as a temporary logical 

15 address within the temporary logical address range, changes the logical address to 
the temporary logical address, and transmits a join ACK response message 
containing the temporary logical address to the master device. The address 
change request message which the master device transmits to the new device 
contains the temporary logical address and the logical address set by the master 

20 device. 

Preferably, the master device decides whether the temporary logical 
addresses contained in the join ACK response messages are identical, 
re-transmits join request messages containing new temporary logical address 
ranges to the new devices transmitting the same temporary logical addresses, and 
25 transmits address change request messages containing new logical addresses to 
the other new devices. Here, the new temporary logical addresses are not identical 
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to the new logical addresses set in the other new devices. 

Preferably, the master device further includes a volatile memory for storing 
the temporary logical addresses. 

According to another aspect of the invention, a configuration method of a 
5 home network system including at least one master device and new device 
includes the steps of: transmitting, at the new device, a plugged-in request 
message containing an initial address of the new device to the master device; 
setting, at the master device, a logical address for the new device; transmitting, at 
the master device, an address change request message containing the logical 
10 address to the new device; and changing, at the new device, the initial address to 
the logical address. 

Preferably, the configuration method further includes a step for receiving 
and storing, at the master device, product information of the new device. 

Preferably, the configuration method further includes a step for setting, at 
15 the master device, an area code of the new device. 

Preferably, the configuration method further includes a step for setting 
option values, and the options include an alive notification period. 

Preferably, the configuration method further includes a step for updating a 
home network list by registering the new device, and the configuration method 
20 further includes a step for displaying the updated home network list through a 
display. 

Preferably, the configuration method further includes a step for transmitting, 
at the new device, an address change ACK response message to the master 
device. 

25 Preferably, the initial address includes at least a product code and a logical 

address of the new device, and the new device changes the logical address to the 
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logical address set by the master device in the change step. In addition, the 
configuration method further includes a step for deciding, at the master device, 
whether the logical address contained in the initial address of the new device is an 
initial logical address before the step for setting the logical address, and performs 
5 the succeeding procedure of the setting step when the logical address of the new 
device is identical to the initial logical address. 

Preferably, the configuration method further includes the steps of: when the 
master device receives a plurality of plugged-in request messages within a 
predetermined time, deciding, at the master device, whether the plugged-in 
10 request messages are inputted from the same product devices before the step for 
setting the logical address; when the messages are inputted from the same 
product devices, transmitting, at the master device, join request messages 
containing temporary logical address ranges to the new devices; or when the 
messages are inputted from different kinds of devices, transmitting, at the master 
15 device, the join request messages containing the temporary logical address ranges 
respectively to the same product devices. 

Preferably, the configuration method further includes the steps of: setting, at 
the new device, an arbitrary value as a temporary logical address within the 
temporary logical address range; changing, at the new device, the logical address 
20 to the temporary logical address; and transmitting, at the new device, a join ACK 
response message containing the temporary logical address to the master device. 

Preferably, the address change request message which the master device 
transmits to the new device contains the temporary logical address and the logical 
address set by the master device. 
25 Preferably, the configuration method further includes the steps of: deciding, 

at the master device, whether the temporary logical addresses contained in the join 

» 
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ACK response messages are identical; re-transmitting, at the master device, join 
request messages containing new temporary logical address ranges to the new 
devices transmitting the same temporary logical addresses; and transmitting, at the 
master device, address change request messages containing new logical 
5 addresses to the other new devices. Here, the new temporary logical addresses 
are not identical to the new logical addresses set in the other new devices. 

According to another aspect of the invention, a configuration apparatus for 
configuring a new device in a home network system includes: an interface means 
connected to the home network system through a network; a memory for storing an 
10 initial address; and a control means for transmitting a plugged-in request message 
containing the initial address through the interface means when the interface 
means is connected to the home network system, receiving an address change 
request message from the home network system, changing the initial address to a 
logical address set by the home network system and contained in the address 
15 change request message, and storing the logical address in the memory. 

According to another aspect of the invention, a configuration method for 
configuring a new device in a home network system includes the steps of: 
transmitting, at a new device, a plugged-in request message containing an initial 
address of the new device to the home network system; receiving an address 
20 change request message from the home network system; and changing the initial 
address to a logical address contained in the address change request message. 

According to another aspect of the invention, a program storage medium 
stores a computer-readable program which is provided to a new device configured 
in a home network system and which includes the steps of: transmitting, at a new 
25 device, a plugged-in request message containing an initial address of the new 
device to the home network system; receiving an address change request 
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message from the home network system; and changing the initial address to a 
logical address contained in the address change request message. 

According to another aspect of the invention, a configuration apparatus for 
configuring a new device in a home network system includes: an interface means 

5 connected to the home network system through a network; a memory for storing 
logical addresses within a predetermined range; and a control mfeans for receiving 
a plugged-in request message from the new device through the interface means, 
reading the logical address from the memory, setting a logical address for the new 
device, and transmitting an address, change request message containing the 

10 logical address to the new device. 

According to another aspect of the invention, a configuration method for 
configuring a new device in a home network system includes the steps of: receiving 
a plugged-in request message from the new device; setting a logical address for 
the new device from the previously-stored logical addresses; and transmitting an 

15 address change request message containing the logical address to the new 
device. 

According to another aspect of the invention, a program storage medium 
stores a computer-readable program which is provided to a home network system 
in which a new device is configured, and which includes the steps of: receiving a 
20 plugged-in request message from the new device; setting a logical address for the 
new device from the previously-stored logical addresses; and transmitting an 
address change request message containing the logical address to the new 
device. 



25 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a structure view illustrating a general home network system; 
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Fig. 2 is a status view illustrating configuration of a new device in a home 
network system in accordance with the present invention; 

Fig. 3A is a structure view illustrating a configuration apparatus installed in a 
master device of Fig. 2; 
5 Fig. 3B is a structure view illustrating a configuration apparatus installed in 

the new device of Fig. 2; * 
t Figs. 4A to 4C are structure views illustrating address systems used in the 
home network system in accordance with the present invention; 

Fig. 5A is a flowchart showing a first example of a configuration method 
10 embodied in the new device of Fig. 2; 

Fig. 5B is a flowchart showing a first example of a configuration method 
embodied in the master device of Fig. 2; 

Fig. 6A is a flowchart showing a second example of the configuration 
method embodied in the new device of Fig. 2; 
15 Figs. 6B and 6C are flowcharts respectively showing second and third 

examples of the configuration method embodied in the master device of Fig. 2; 

Figs. 7 to 12B are structure views illustrating messages transmitted in the 
third example of the configuration method in accordance with the present invention; 
and 

20 Fig. 1 3 is a table showing one example of a home network list. 

BEST MODE FOR CARRYING OUT THE INVENTION 

A home network system in accordance with the present invention will now 

be described in detail with reference to the accompanying drawings. 

25 Fig. 2 is a status view illustrating configuration of a new device in the home 

network system in accordance with the present invention. Referring to Fig. 2, the 
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home network system 1 includes at least one master device 30 and slave devices 
40 and 42 connected through a bus network 20. In addition, the home network 
system 1 further includes a gateway 2 for access to an external internet, and a 
network manager 10 connected to the gateway 2, for providing an internet service 

5 and performing environment setting and resetting functions of home appliances of 
the home network system 1 . Fig. 2 shows a process for registering and configuring 
the new device 50 in the home network system 1 . 

Here, the master device 30 performs the same functions as the general 
master device, and the network manager 10 performs similar functions to the 

10 master device 30 except for the internet service. For conveniences' shake, there 
are presumed that the network manager 10 performs functions such as a bridge for 
the internet service, and that only one master device 30 exists in the home network 
system 1 . 

The bus network 20 can be a wire medium such as a specially-installed line, 
15 or a previously-installed power line or telephone line, or a wireless transmission 
medium. However, still referring to Fig. 2, the home network system 1 composes a 
closed network for connecting home appliances of one house through a wire or 
wireless transmission medium. At this time, the closed network includes a 
physically-connected but logically-divided network. 
20 Fig. 3A is a structure view illustrating a configuration apparatus installed in 

the master device of Fig. 2. As shown in Fig. 3A, the master device 30 includes the 
configuration apparatus 30a comprised of an interface means 32 for access to the 
bus network 20, a memory 34 for storing product information and product address 
information of the slave devices 40 and 42, a display means 36 for displaying 
25 information to the user, and a control means 38 for registering and configuring the 
new device 50 in the home network system 1 by controlling the interface means 32, 
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the memory 34 and the display means 36. 

The network manager 10 further includes an interface means (not shown) 
for access to the gateway 2. 

Here, when the information of the slave devices 40 and 42 stored in the 
5 memory 34 includes functional properties and performance of each product, it also 
includes addresses for distinguishing the devices in the home network system 1, 
which will later be explained. 

Fig. 3B is a structure view illustrating a configuration apparatus installed in 
the new device of Fig. 2. As illustrated in Fig. 3B, the new device 50 includes the 
10 configuration apparatus 50a comprised of an interface means 52 for access to the 
bus network 20, a memory 54 for storing product information and initial address 
information of the new device 50, and a control means 56 for registering and 
configuring the new device 50 in the home network system 1 by controlling the 
interface means 52 and the memory 54. 
15 Figs. 4A to 4C are structure views illustrating address systems used in the 

home network system in accordance with the present invention. 

Fig. 4A shows a structure of an address field used in the home network 
system 1. As depicted in Fig. 4A, a product code is a unique value for 
distinguishing a basic function of a product, and a non-changeable physical 
20 address assigned to the product in shipment. Same kind of products have the 
same fixed address. A device code is a logical address used for distinguishing the 
products having the same product code. An area code is a logical address 
assigned according to the installed area at home. 

Fig. 4B shows a detailed structure of the address field of Fig. 4A. As shown 
25 in Fig. 4B, MSB of the fixed address field is used as a flag, '0' implies the device 
code and '1 ' implies the area code. Therefore, the usage of logical address for the 
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device code and the area code can be switched by setting the value of MSB in the 
whole address fields. In addition, when all bits in each sub-field are set to T, a 
group address is assigned. For example, when a product code of a refrigerator is 
'0x01', '0x01 FF' indicates a group address of refrigerators, and '0x81XX (X is an 
5 unspecific number) 1 indicates a group address of refrigerators having the same 
area code. 

The device code can" be automatically set in each slave device by the 
master device 30, and the area code can be automatically set by the master device 
30. However, the area code are mostly set by the user due to technical problems. 
10 Here, the logical code implies the device code. The area code is additionally used 
in special cases. 

Fig. 4C shows examples of product codes and address ranges of each 
product. In the address ranges, l 0xXX00 , implies initial logical addresses of each 
product, 'OxXXFF implies group addresses of each product as described above, 

15 and 'OxXXOI-OxXXFE' are logical addresses assigned to each master device and 
slave device in the home network system 1 . 

The product codes and the initial logical addresses are contained and 
stored in initial addresses of the memory of the configuration apparatus 50a in 
shipment. In addition, the product codes and address ranges of each product are 

20 stored in the memory of the configuration apparatus 30a, and the logical addresses 
of each address range are assigned to devices newly connected to the home 
network system by the control means 38. 

Fig. 5A is a flowchart showing a first example of a configuration method 
embodied in the new device of Fig. 2. 

25 The configuration method includes a step (S50) for deciding, at the new 

device 50 connected to the home network system 1 and turned on, whether a 
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previously-stored logical address is an initial logical address, a step (S51) for 
transmitting a plugged-in request message according to the decision result, a step 
(S52) for receiving an address change request message from the home network 
system 1 , a step (S53) for changing an initial address to a received logical address, 

5 and a step (S54) for transmitting an address change ACK response message to 
the home network system 1 . 

In detail, in S50, the control means 56 decides whether the logical address 
of the initial address stored in the memory 54 is the initial logical address (0x00). 
When the stored logical address is the initial logical address, the control means 56 

10 decides that the new device 50 has not been registered and configured in the 
home network system 1, and transmits the plugged-in request message. If the 
stored logical address is not the initial logical address, it implies that the new device 
50 has already been registered and configured in the home network system 1 , and 
thus the control means 56 needs not to transmit the plugged-in request message. 

15 In S51 , the control means 56 of the configuration apparatus 50a transmits 

the plugged-in request message containing the initial address (product code and 
logical address) stored in the memory 54 to the home network system 1 through 
the bus network 20 by the interface means 52. In addition, the control means 56 
can transmit the plugged-in request message at an interval of a predetermined 

20 time. 

In S52, the control means 56 receives the address change request 
message containing the new logical address for the new device 50 from the home 
network system 1 (specifically, configuration apparatus 30a of the master device 
30) by the interface means 52. 
25 In S53, the control means 56 changes the initial logical address of the initial 

address previously stored in the memory 54 to the new logical address, and stores 
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the new logical address. 

In S54, the control means 56 transmits the address change ACK response 
message containing the stored logical address to the home network system 1 by 
the interface means 52, and then ends the process for registering and configuring 
5 the new device 50 in the home network system 1 . 

Fig. 5B is a flowchart showing a first example of a configuration method 
embodied in the master device of Fig. 2. 

The configuration method includes a step (S60) for receiving, at the master 
device 30 of the home network system 1, a plugged-in request message from the 
10 new device 50, a step (S61) for transmitting an address change request message 
to the new device 50, a step (S62) for receiving an address change ACK response 
message from the new device 50, and a step (S63) for updating and displaying a 
home network list. 

In detail, in S60, the control means 38 of the configuration apparatus 30a 
15 receives the plugged-in request message from the configuration apparatus 50a of 
the new device 50 by the interface means 32. 

In S61, the control means 38 sets and stores the new logical address 
(empty logical address in which a product has not been set) for the product 
corresponding to the initial address contained in the plugged-in request message 
20 according to the information stored in the memory 34, and transmits the address 
change request message containing the new logical address to the new device 50 
through the interface means 52. For example, when four air conditioners are 
installed and set in '0x0201 1 to , 0x0204\ if '0x0202' is deleted, '0x0201', '0x0203' 
and '0x0204' remain in the home network system 1, and a newly-added air 
25 conditioner is set in '0x0202'. 

In S62, the control means 38 receives the address change ACK response 
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message containing the new logical address from the new device 50, and confirms 
that the logical address setting of the new device 50 is finished. 

In S63, the control means 38 updates the home network list containing 
information of the devices of the home network system 1 by registering information 
5 of the new device 50. The user can confirm the updated home network list through 
the display means 36. Here, the home network list includes data made to display 
the information of devices registered in the home network system 1 through the 
display means 36. 

The configuration method further includes a step for receiving, at the master 
10 device 30, product information of the new device 50 from the new device 50, and 
storing the information in the memory 34. 

The configuration method further includes a step which an area code of the 
new device 50 are automatically inputted by the master device 30 or manually by 
the user. 

is The configuration method further includes a step for changing option values 

for executing a predetermined operation between the master device 30 and the 
new device 50. The options can include an alive notification period in which the 
new device 50 transmits an alive event message to the master device 30. The 
master device 30 can change the alive notification period according to a 

20 communication status of the home network 1. 

Fig. 6A is a flowchart showing a second example of the configuration 
method embodied in the new device of Fig. 2. 

The configuration method includes a step (S70) for deciding, the new 
device 50 connected to the home network system 1 and turned on, whether a 

25 previously-stored logical address is an initial logical address, a step (S71) for 
transmitting a plugged-in request message according to the decision result, a step 
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(S72) for deciding whether a join request message is inputted from the home 
network system 1, a step (S73) for selecting a temporary logical address and 
changing an initial address to the temporary logical address according to the 
decision result, a step (S74) for transmitting a join ACK response message to the 
5 home network system 1, a step (S75) for receiving an address change request 
message from the home network system 1, a step (S76) for changing the initial 
address to a received logical address, and a step (S77) for transmitting an address 
change ACK response message to the home network system 1 . , 
In detail, S70 and S71 are identical to S50 and S51 of Fig. 5A. 
10 In S72, the control means 56 decides whether the join request message is 

inputted through the interface means 52. The join request message contains the 
initial address of the new device 50 (for example, 0x0200) as well as a 
predetermined temporary logical address range (for example, Ox04~OxFE). 

If the join request message is inputted in S72, in S73, the control means 56 
15 selects a specific value as a temporary logical address within the temporary logical 
address range (for example, 0x08), changes the initial logical address of the initial 
address (0x00) to the temporary logical address, and stores the changed address 
in the memory 54. Generation of the join request message will be explained with 
reference to Figs. 6B and 6C. If the join request message is not inputted, the 
20 procedure of Fig. 5A (S52-S54) is performed. The following steps S75-S77 are 
performed when the join request message is inputted. 

In S74, the control means 56 transmits the join ACK response message 
containing the stored temporary logical address to the home network system 1 
through the interface means 52. 
25 In S75, the control means 56 receives the address change request 

message containing the product code, temporary logical address and new logical 
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address from the home network system 1. The address change request message 
does not contain the initial logical address but the temporary logical address 
differently from the address change request message of Fig. 5A, and thus is 
regarded as a message relating to the new device 50. 

5 In S76, the control means 56 changes the temporary logical address of the 

initial address previously stored in the memory 54 to the received logical address, 
and stores the changed address. 

In S77, the control means 56 transmits the address change ACK response 
message containing the product code and logical address stored in the memory 54 

10 to the home network system 1 through the interface means 52. 

Figs. 6B and 6C are flowcharts respectively showing second and third 
examples of the configuration method embodied in the master device of Fig. 2. 

The configuration method of Fig. 6B includes a step (S80) for receiving, at 
the master device 30 of the home network system 1, a plugged-in request 

15 message from the new device 50, a step (S81) for deciding whether a plurality of 
new devices 50 which are same products exist, a step (S82) for transmitting join 
request messages to the same product devices 50 when a plurality of new devices 
50 which are different kinds of products exist, a step (S83) for transmitting the join 
request messages to the same product devices 50 when the plurality of new 

20 devices 50 which are same products exist, a step (S84) for receiving join ACK 
response messages, a step (S85) for transmitting address change request 
messages to the new devices 50, a step (S86) for receiving address change ACK 
response messages from the new devices 50, a step (S87) for deciding whether 
the products have been all processed, and a step (S88) for updating and displaying 

25 a home network list according to the decision result. 

In detail, S80 is similar to S60 of Fig. 5B, except that the plurality of 
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plugged-in request messages are inputted at the same time or within a 

predetermined time. 

In S81 , the control means 38 decides whether the same product devices 50 

will be configured in the home network system 1 at the same time or within a 
5 predetermined time. For this, the control means 38 decides whether the same 

product devices 50 are connected to the home network system 1 by analyzing 
. ■ . product codes contained in the plurality of plugged-in request messages. 

In S82, when the initial addresses (or product codes) contained in the 

plugged-in request messages are different, the control means 38 transmits the join 
10 request messages containing initial addresses and temporary logical address 

ranges of the new devices 50 having the same product code. Accordingly, the new 

devices 50 storing different product codes from the product code of the initial 

address ignore the join request messages. The control means 38 processes the 

new devices 50 receiving the join request messages, and delays processing the 
15 other new devices 50 even if they continuously transmit the plugged-in request 

messages. 

In S83, when the initial addresses (or product codes) contained in the 
plugged-in request messages are identical, the control means 38 transmits the join 
request messages containing the initial addresses and temporary logical address 
20 ranges of the new devices 50 to all the new devices 50. 

In S84, the control means 38 receives the join ACK response messages 
containing the product codes and temporary logical addresses of the new devices 
50 from the new devices 50. 

In S85, the control means 38 sets and stores new logical addresses for the 
25 new devices 50 transmitting the join ACK response messages by searching 
information in the memory 34, and transmits the address change request 
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messages containing the new logical addresses, product codes and temporary 
logical addresses to the new devices 50. 

In S86, the control means 38 receives the address change ACK response 
messages containing the product codes and new logical addresses, and ends the 
5 configuration method for the new devices 50. 

In S87, the control means 38 decides whether the new devices 50 have 
been processed. For this, the control means 38 confirms whether any of the new 
devices 50 has not received the join request message in S62. If such a device 
exists, the routine goes to S81 to start the configuration procedure. 
10 In S88, when the new devices 50 have been all processed in S87, the 

control means 38 updates the home network list by registering the new devices 50, 
stores the home network list in the memory 34, and displays the updated list 
through the display means 36. 

The configuration method further includes a step for receiving, at the master 
15 device 30, product information of the new device 50 from the new device 50, and 
storing the information in the memory 34. 

The configuration method further includes a step which an area code of the 
new device 50 are automatically inputted by the master device 30 or manually by 
the user. 

20 The configuration method further includes a step for changing option values 

for executing a predetermined operation between the master device 30 and the 
new device 50. The options can include an alive notification period in which the 
new device 50 transmits an alive event message to the master device 30. The 
master device 30 can change the alive notification period according to a 
25 communication status. 

The third example of the configuration method of Fig. 6C is intended to 
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solve the problems when the temporary logical addresses contained in the join 
ACK response messages from the plurality of new devices 50 in S84 of Fig. 6B are 
identical. 

In S90, the control means 38 decides whether the join ACK response 

5 messages having the same temporary logical addresses exist. When the same 
temporary logical addresses exist, the control means 38 re-transmits join request 
messages containing temporary logical address ranges to the new devices 50 
transmitting the same temporary logical addresses (S91 ). The routine goes to S86 
to process the hew devices 50 transmitting different temporary logical addresses. 

10 Here, the re-transmitted join request message includes the temporary logical 
address range, the product code and the same temporary logical address. 
Accordingly, the new devices 50 transmitting the join ACK response messages 
containing the same temporary logical addresses can receive the re-transmitted 
join request messages. In accordance with the third example of the present 

15 invention, even the same product devices 50 can have unique temporary logical 
addresses. The succeeding procedure of S85 of Fig. 6B is repeated. 

Such configuration methods can be made in the form of a program, stored 
in a storage means of the master device and new device connected to the home 
network system, and executed when power is on. 

20 Figs. 7 to 12B are structure views illustrating messages transmitted in the 

third example of the configuration method in accordance with the present invention. 

The following examples show real message structures processed by the 
master device 30, when the user connects four air conditioners 1 to 4, one 
refrigerator and one microwave oven to the home network system 1 . That is, when 

25 the plurality of new devices 50 are connected, a plurality of plugged-in request 

messages are received as described in S80. The configuration apparatus 30a 

• » 
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compares a product code (0x02) of the air conditioners, a product code (0x01) of 
the refrigerator and a product code (0x03) of the microwave oven in S80, and 
transmits join request messages to the configuration apparatuses 50a of the air 
conditioners 1 to 4 in S82. 

5 Fig. 7 shows the join request message which the configuration apparatus 

, 30 transmits to the configuration apparatuses 50a of the air conditioners 1 to 4. The 
join request message includes an initial address (0x0200)' of the air conditioners 1 
to 4 which are receivers, an address (0x0000) of the master device 30 (or network 
manager) which is a transmitter, a command code (OxOE) which notifies the join 

10 request message, and an argument (0x01, OxFE) which is a temporary logical 
address range. 

As described in S84, the configuration apparatuses 50a of the air 
conditioners 1 to 4 receiving the join request messages transmit the join ACK 
response messages containing temporary logical addresses OxOA, 0x05, 0x03 and 

15 0x05 to the configuration apparatus 30a. 

Figs. 8A to 8D show the join ACK response messages respectively 
transmitted from the configuration apparatuses 50a of the air conditioners 1 to 4. 
Here, a receiver is the master device 30, and transmitters have the same address, 
namely an initial address (0x0200) of the air conditioners 1 to 4. In addition, the join 

20 ACK response message contains a command code (OxOE) and a temporary logical 
address. Here, as mentioned in S73, the configuration apparatuses 50a of the air 
conditioners 1 to 4 change initial logical addresses of the initial addresses to the 
temporary logical addresses, and store the changed addresses. 

In S90, the configuration apparatus 30a decides whether the temporary 

25 logical addresses contained in the join ACK response messages are identical, sets 
new logical addresses '0x01' and '0x02' for the air conditioners 3 and 1 having 
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different temporary logical addresses as shown in Figs. 9A and 9B, and transmits 
address change request messages containing the new logical addresses to the 
configuration apparatuses 50a of the air conditioners 3 and 1 (S85). Here, 
addresses of receivers are set by the configuration apparatuses 50a of the air 

5 conditioners 3 and 1, namely become the addresses '0x0202' and '0x020A' 
previously stored in the memory 54. Therefore, the address of the air conditioner 3 
becomes '0x0201' and the address of the air conditioner 1 becomes '0x0202'. 

Fig. 10 shows the join request message which the configuration apparatus 
30a re-transmits to the configuration apparatuses 50a of the air conditioners 2 and 

10 4 in S91. As shown in Fig. 10, an address of a receiver is '0x0205' which is the 
addresses of the air conditioners 2 and 4, a transmitter is the master device 30, 
and an argument is a temporary logical address range excluding the logical 
addresses set in the air conditioners 3 and 1 . 

Figs. 1 1 A and 1 1B show join ACK response messages transmitted from the 

15 configuration apparatuses 50a of the air conditioners 2 and 4. The configuration 
apparatuses 50a of the air conditioners 2 and 4 set temporary logical addresses 
'0x1 D' and 'OxFI', transmit join ACK response messages containing the temporary 
logical addresses, and store the temporary logical addresses in the memory 34 
instead of the previous temporary logical address (0x05) (S73). 

20 As shown in Figs. 12A and 12B, the configuration apparatus 30a sets new 

logical addresses '0x03' and '0x04* for the air conditioners 2 and 4, and transmits 
address change request messages containing the new logical addresses to the 
configuration apparatuses 50a of the air conditioners 2 and 4 (S85). Here, 
addresses of receivers are set by the configuration apparatuses 50a of the air 

25 conditioners 2 and 4, namely become '0x021 D' and , 0x02F1 , previously stored in 
the memory 54. Accordingly, the address of the air conditioner 2 becomes '0x0203* 
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and the address of the air conditioner 4 becomes '0x0204'. 

As described above, after the configuration method of the air conditioners 1 
to 4 is finished, the configuration method of the refrigerator and the configuration 
method of the microwave oven are performed. As a result, the configuration 
5 methods of the new devices are all finished. The configuration methods of the 
refrigerator and the microwave oven are performed jn the same manner as the 
configuration methods of the air conditioners 1 to. 4. 

Fig. 13 is a table showing one example of the home network list. As 
illustrated in Fig. 1 3, addresses of the new devices are set by the master device 30 
10 (or network manager), and area codes are set by the master device 30 or the user 
according to areas, to form the home network list. The home network list includes 
status fields for receiving alive event messages from each slave device, and 
confirming operation statuses thereof. 

The following Table 1 shows message protocols used by the home network 
15 system of the invention. As shown in Table 1, the message protocols include 
messages used by the new device firstly connected to the home network system, 
and messages used by the home network system (or master device). 



Uable 1] 



Messages 


Command code 


Arguments 


Name 


Type 


Plugged-in request 
message 


0x1A 






Description: if logical address (device code) is 0x00, the device notifies this 
message periodically every 5 seconds. Otherwise, it doesn't notify the 
message anymore. 


Join request message 


OxOE 


Minimum value 


Unsigned char 
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Maximum value 


Unsigned char 




Description: master device requests a new device having logical address 
of 0x00 to join it to network with an arbitrary value as logical address in 
range of 'minimum value'-'maximum value 1 . 


Join ACK response 
message 


OxOE 


ACK 


Unsigned char 


Logical code 


Unsigned char 


Description: when the new device receives join request message, if its 
logicaf address is 0x00, then it generates a random value within given 
range and adopt as temporary logical address, which means that the value 
is stored in RAM to clear after power off. 


Address change 
request message 


OxOF 


Logical code 


Unsigned char 


Area code 


Unsigned char 


Description: master device can change the logical address of new device 
to arbitrary values in range of 0x00~0xFE. OxFF is excluded since it means 
group address. 


Address change ACK 
response message 


OxOF 


ACK 


Unsigned char 


Description: the new device sends a response message and charges it 
logical address to assigned values. 



Although the preferred embodiments of the present invention have been 
described, it is understood that the present invention should not be limited to these 
preferred embodiments but various changes and modifications can be made by 
5 one skilled in the art within the spirit and scope of the present invention as 
hereinafter claimed. 
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